Résumé. 2014 Nous avons étudié le spectre d'émission de gaz rares produit par une source à décharges. Nous avons relevé 70 raies nouvelles dans le spectre de l'argon, produites par des ions fortement ionisés, principalement Ar IV à Ar VIII. Ces raies n'ont pas pu être classifiées, mais sont probablement émises par des états excités de haute énergie potentielle.
Introduction.
The spectrum of argon in the extreme ultraviolet region was investigated thoroughly, more than fourty years ago, by Boyce [1] and by Phillips and Parker [2] . They measured and classified many lines, relative to highly ionized argon, in the spectra produced by electrical discharge in the argon gas. More recently, Schonheit [3] has studied the spectrum of another discharge light source and has reported more than one hundred new, unclassified lines of argon. In the last decade, the development of the beam foil technique [4] [5] [6] [7] has allowed the degree of ionization of the atoms to be more easily identified and some new lines (sometimes those of Schonheit) have been identified and classified
In an earlier paper [8] , we reported a source of VUV radiation produced by electrical discharges in a rarefied gas, emitting a spectrum mainly composed of ionic lines of highly ionized elements.
We had attempted to identify the new lines but our wavelengths were not accurate enough (0.3 A) and the method of identification had proven to be not very reliable [9] . In this paper, we will improve the precision of our wavelength determination and propose a better method to deduce the degree of ionization of the atoms from the variations of the intensities of the lines.
(*) ERA du CNRS.
2. Experimental device.
As described in our previous paper [8] , the repetitive discharge of the 0.25 J1F condenser takes place in a quartz capillary of 4 mm internal diameter and of 100 mm length. The optimal conditions for the emission of lines in the studied spectral range were achieved with an applied voltage of 9 kV and with a total pressure of the gas of 4 x 10-2 torr (5 Pa Essentially, the second test may be described as follows. With a constant voltage applied to the tube, the intensity of the lines emitted by the gas introduced varies strongly [4, 5] with the pressure of this gas. As the pressure rises, we generally observe an initial increase in the intensity of the line followed by a decrease as the gas absorbs the emitted radiations.
The position of the maxima in the intensity depends on the degree of ionization of the emitting ions and also on the wavelength of the line. The intensity of the extra lines seems to be nearly independent of the pressure of the gas and shows only decreasing curves.
We have thus recorded several spectra with different pressures. The study of the evolution of the intensity of each line with the pressure has been used to confirm the identification of the new lines.
Identification of the degrees of ionization.
It is well known [3] that the intensity of a line depends strongly upon the characteristics of the discharge, such as the applied voltage, the discharge current, the inductance of the electric circuit and the pressure of the gas. Owing to the fact that, for some close group of lines related to the same ion, the intensities of the lines change in a similar way as a function of the parameters of the discharge, the new lines can be identified by comparison with the known lines.
It follows from our previous work [8] On the other hand, we observe no line of the Ar IX spectrum [11] [12] [13] [14] which means that the impacts in the plasma are not sufficiently energetic to produce or excite Ar8 + ions.
The unidentified lines in table II may then probably be related to the Ar IV to Ar VIII spectra.
As can be seen in the different compilations of lines [10] and spectral terms [12, 13] [10] , b : wavelength and classification given by Berry et al. [5] , c : wavelength and classification given by Buchet-Poulizac et al. [7] , d : wavelength given by Schönheit [3] , e : wavelength and classification given by Fawcett et al. [14] . 
